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History 

 The Great Lakes Fish Monitoring Program 
started in the late 1970s 

 Partnership with Great Lakes States and 
Tribes and other Federal Agencies 

 Complimentary EC program 

 Last peer reviewed in 2007 (next in 2012 
or 2013 jointly with EC) 

 Data used by other agencies, Great Lakes 
states and Tribes, NGOs and other 
researchers 



Great Lakes Fish Monitoring 
Program Pre-2010  

Open Lake Trends Monitoring 
 Monitor contaminant trends in the open 

waters of the Great Lakes (using fish as 
indicators) 

 Assess the overall effects of toxics on fish 
and fish-consuming wildlife 

 Whole lake trout and walleye 

 
Sport Fish Fillet Program 

 Monitor potential human exposure to 
contaminants through consumption of 
popular sport species 

 Chinook and Coho salmon fillets 
 

Discontinued in 2008 



GLFMSP Collection Locations 



Legacy Contaminant List 

 Legacy Contaminants 
 

 
 PCB congeners 

 PCB co-planers 

 Hexachlorobenzene 

 Octachlorostyrene 

 Lindane 

 Alpha BHC 

 Dieldrin 

 Heptachlor epoxide-b 

 Cis-chlordane 

 Trans- chlordane 

 Oxychlordane 

 Cis-nonachlor 

 Trans- nonachlor 

 

 

 pp,-DDT 
 pp,-DDE 
 pp,-DDD 
 Endrin 
 Mirex (Lake Ontario Only) 
 Toxaphene& homologs 
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Current Use Contaminants List 

 PBDEs 

 Hg 

 PCDD/Fs 
 



Mean Penta BDE Concentrations in Lake 
Michigan Whole Lake Trout (1980 – 2009) 

Zhu Hites, 2004 
Carlson et al., 2010 

Clarkson U. 

t1/2 = 3.8 yrs 
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Pushing the Science 

1. Lake of the Year (LOY) intensive, take 
advantage of CSMI program resources 
 

2. Comprehensive and quantitative screening 
for emerged and emerging contaminants of 
concern (EOCs) in lake trout 

 
 

Pushing the Science 



Lake of the Year (LOY) Program 

Pushing the Science 

Perform a detailed bioaccumulation study 
• Water (dissolved and particulate)  
• Phytoplankton 
• Zooplankton 
• Mussels  
• Benthic macro invertebrates 
• Forage fish 
• Lake trout 

 

Started with Lake Superior in the summer of 2011 

Top to bottom lake snapshot 



Full Scans   

Method Validation   Literature 
(Muir and Howard, 2010) 

Quantification 

Degradation Product 

Comprehensive and Quantitative 
Screening for Emerged and Emerging 

Contaminants of Concern  

Mixed Method interplay for emerging contaminant discovery 

Pushing the Science 



PFOA, PFOS*  
Fluorotelomer alcohols 
Polychlorinated naphthalenes 
Dacthal 
Synthetic musks 
Alkylphenols 
Non-PBDE BFRs  
Polybrominated biphenyls 
Pharmaceuticals 
Siloxanes 
Trace metals including thallium 

 

Literature Guided Search 

Pushing the Science 

* Also measured in routine samples 
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1. Sediment collection/analysis (U of IL at Chicago) for 
complete top to bottom contaminant measurements.  
 

2. Intercalibration of analytical methods with other 
programs and laboratories using split samples to provide 
a more robust dataset. 
 

3. Collaboration with several states to help with technology 
transfer.  

 
 
 

Collaboration and Cross-Pollination 

Pushing the Science 



Outcomes, Expected Results and 
Collaboration Potential 

Overreaching goals: 
 

1. Provide a comprehensive evaluation of contaminant burdens in 
Great Lakes fish. 
 

2. Using multi-component techniques, provide the most accurate 
and complete evaluation of emerging contaminant trophic 
transfer, biological influences (i.e. diet) and spatial distribution in 
the Great Lakes Basin. 
 

3. Establish an analytical hub for emerging contaminant 
exploration, method development and validation. 
 

4. Create a living dataset, searchable for years to come. 

Pushing the Science 





GLFMSP Publications 
In Preparation 

Chang, F., Xia, X., Hopke, P.K., Crimmins, B.S., Pagano, J.J., Milligan, M.S., Holsen, 
T.M., To be submitted to Environmental Science and Technology, PCB trends in 
Great Lake Predator Fish. 

 

In Review 

Crimmins, B.S., Pagano, J.J., Xia, X., Hopke, P.K., Milligan, M.S., Holsen, T.M. In 
review, Environmental Science and Technology. Polybrominated diphenyl ethers 
(PBDEs) in Great Lakes lake trout: Turning the corner on PBDEs in the Great Lakes 
1982 -2008. 

Xia, X., Hopke, P.K., Crimmins, B.S., Pagano, J.J., Milligan, M.S., Holsen, T.M., In 
Review, Journal of Great Lakes Research. Toxaphene trends in the Great Lakes fish. 

 

In Press  

 Zananski, T.J., Holsen, T.M., Hopke, P.K., Crimmins, B.S. In press, Ecotoxicology.  
Mercury temporal trends in top predator fish of the Laurentian Great Lakes.  

Xia, X., Hopke, P.K. , Holsen, T.M., and Crimmins, B.S.  2011. Modeling Toxaphene in 
the Great Lakes.  Science of the Total Environment.  409:792–799.    

Xia, X., Crimmins, B.S., Hopke, P.K., Pagano, J.J., Milligan, M.S., Holsen, T.M. 2009. 
Toxaphene analysis in Great Lakes fish: A comparison of GC/MS techniques. 
Analytical and Bioanalytical Chemistry, 395, 457-463. 
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